Intein-based biosynthetic incorporation of unlabeled protein tags into isotopically labeled proteins for NMR studies.
Segmental isotopic labeling of proteins using protein ligation is a recently established in vitro method for incorporating isotopes into one domain or region of a protein to reduce the complexity of NMR spectra, thereby facilitating the NMR analysis of larger proteins. Here we demonstrate that segmental isotopic labeling of proteins can be conveniently achieved in Escherichia coli using intein-based protein ligation. Our method is based on a dual expression system that allows sequential expression of two precursor fragments in media enriched with different isotopes. Using this in vivo approach, unlabeled protein tags can be incorporated into isotopically labeled target proteins to improve protein stability and solubility for study by solution NMR spectroscopy.